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(57) Abstract 

A time division multiplexed paging method (30) includes transmitting in a single time slot the addresses of a plurality of 
receivers. Associated in the time slot with each address is a message datum. This datum can either be a code signifying a predeter- 
mined message, or a pointer to a subsequent time slot in which a message for the corresponding receiver is to be transmitted. 
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PAGING SYSTEM WITH 
TIME SLOT REASSIGNMENT 

Related Application Data 
5 This application is a continuation-in-part of 

copending allowed application Serial No, 07/352,635, filed 
May 12, 1989, which is a continuation-in-part of 
application Serial No, 06/802,844, filed November 27, 
1985, now U.S. Patent 4,713,808, both of which are 
10 incorporated herein by reference. 

Field of the Invention 
The present invention relates to time-division 
multiplexed paging systems, and more particularly relates 
15 to a method of dynamically reassigning time slots so as to 
avoid several messages conflicting in the same time slot. 

Background and Summary of the Invention 
Time-division multiplexed paging systems are well 

2 0 known in the art, as illustrated by the above-referenced 

patent and allowed patent application. In such systems, 
each paging receiver energizes at a predetermined time 
slot and decodes a recipient identifier code transmitted 
therein. If this identifier matches the receiver's own, 
25 the receiver remains energized to receive the accompanying 
message. At the conclusion of this operation, the 
receiver is deenergized until the beginning of the next 
predetermined time slot. 

The transmission of a recipient identifier code 

3 0 permits multiple receivers to be assigned to a single time 

slot. A problem arises, however, when messages must be 
broadcast to two receivers that share the same time slot. 

One possible solution to this problem is to 
transmit a first one of the messages in the time slot, 
35 together with a data bit indicating that there are other 
messages for that time slot. The other message (s) are 
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receivers that normally monitor these latter time slots 
themselves need only energize once, since they recognize 
immediately that the time slot contains no messages tagged 
with their identifier codes* 

The foregoing and additional objects, features 
and advantages of the present invention will foe more 
readily apparent from the following detailed description 
thereof, which proceeds with reference to the accompanying 
drawings * 



"~" Brief Description of the Drawings 

Fig. 1 is a schematic block diagram illustrating 
a paging system that may use the present invention* 

Fig. 2 is a schematic block diagram illustrating 
15 a wristwatch paging receiver used in the system of Fig. 1. 

Fig. 3 is a block diagram illustrating the 
partial contents of a microprocessor memory used in the 
paging receiver of Fig. 2. 

Fig. 4 illustrates the format of a frame that may 
20 be used in a paging system according to the present 
invention. 

Fig. 5 illustrates the format of a subframe that 
may be used in a paging system according to the present 
invention. 

25 Fig. 6 illustrates the format of an Al time slot 

that may be used in a paging system according to the 
present invention. 

Fig. 7 illustrates the format of an A2 time slot 
that may be used in a paging system according to the 

30 present invention. 

Detailed Description 
For expository convenience, the present invention 
is illustrated with reference to a paging system (the 
35 "Gaskill 11 system) described in U.S. Patents 4,713,808 and 
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the frequency agile receiver 18. The frequency agile 
receiver 18 processes the RF signals from the antenna and 
produces baseband output signals corresponding to a 
desired FM station within the reception band — typically 
5 an FM signal carrying the paging data on an SCA subcarrier 
thereof. This SCA paging data is detected by the data 
demodulator 20, decoded by the protocol decoder 21 and is 
provided to the microprocessor 22 for processing. The 
microprocessor 22 drives the user interface 2 6 to alert 
10 the subscriber of paging messages. 

The format for transmitting messages is shown in 
Figs. 4-7. The format comprises a time frame 28 (Fig. 
4) of predetermined length, such as fifteen minutes, which 
is repeated cyclically. Within each frame 28 are a 
15 predetermined number of subframes 3 0 (sixty four in the 
illustrated embodiment) . Each subf rame is uniquely 
numbered 0 , 1 , 2 • • • 63 • 

Moving to Fig. 5, each subf rame comprises a 
predetermined number of time slots 3 2 during which a 
20 packet of data is transmitted. In Fig. 5, 1024 time slots 
of about fourteen milliseconds each are shown. Each time 
slot is uniquely numbered 0,1,2,3.*. 1023 * Subf rame and 
time slot number information are sent in the transmitted 
data and are used by the receivers to determine a 
25 reference point within a frame. 

The 1024 time slots in each subf rame are preceded 
by three control time slots 36 which include packets of 
control information. Control slots 3 6 are like time slots 
32 in both duration and format, but differ in information 
30 content, as disclosed in the above-referenced patents. 

Each paging receiver is assigned a particular 
time slot 32 (Fig. 5) in a subf rame in which its messages 
will be broadcast. In the illustrated system, there are 
65,53 6 such time slots. To increase system capacity, each 
35 time slot serves several receivers. (Each paging receiver 
is uniquely identified by a 32 bit XD code. The time slot 
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ten-bit message datum. The message datum can either 
represent a predetermined message (such as "Call Home," 
"Call Office," etc.) , or can serve as a pointer to a 
subsequent time slot in which a user-defined message will 
5 be transmitted, typically in an Al packet* (The paging 
system selects this subsequent time slot from those that 
would otherwise not convey a message,) Also included in 
each of these three message blocks is a sequential message 
number datum and a format datum. The format datum can 
10 assume several values to indicate (a) that the block is 
devoid of a message; or (b) that the message datum 
represents a predetermined message; or (c) that the 
message datum is a pointer to a subsequent time slot. 

In the preferred embodiment, the A2 packet format 
15 is used whenever a predetermined message is to be sent 
(regardless of the number of receivers addressed) , or 
whenever more than one receiver is to be addressed 
(regardless of the message type - predetermined or user- 
defined) . 

20 From the foregoing, it will be recognized that 

the present invention advantageously solves the problem of 
serving several receivers simultaneously from a single 
time slot, and does so in a manner that balances the 
message load among the time slots, rather than imposing 
25 additional message burden on time slots that may already 
convey messages* 

Having described and illustrated the principles 
of my invention with reference to a preferred embodiment, 
it will be apparent that the invention can be modified in 
30 arrangement and detail without departing from such 

principles. Accordingly, I claim as my invention all such 
modifications as may come within the scope and spirit of 
the following claims and equivalents thereto* 
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an improvement: comprising: 

providing to each of -two receivers, from a single 
time slot, data indicating two future target time slots in 
which messages addressed to said two receivers may be 
5 received, respectively. 

6. The method of claim 5 which further includes 
providing to each of three receivers, from said single 
time slot, data indicating three future target time slots 
10 in which messages addressed to said three receivers may be 
received , respectively . 



7. In a time division multiplexed communications 
system that includes transmitting data in packet form to a 
15 plurality of receivers that monitor a periodically 

recurring time slot, an improved packet format comprising: 
a first address field containing data identifying 
a first receiver; 

a first message field containing a message datum 
20 intended for the first receiver; 

a second address field containing data 
identifying a second receiver; and 

a second message field containing a message datum 
intended for the second receiver; 
25 wherein said plurality of receivers numbers more 

than two. 

8* The time division multiplexed communications 
system of claim 7 in which the packet format further 
3 0 includes : 

a third address field containing data identifying 
a second receiver; and 

a third message field containing a message datum 
intended for the third receiver; 
35 wherein said plurality of receivers numbers more 

than three. 
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